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1. 

SAFETY APPARATUS 

BACKGROUND OF THE INVENTION 

The present invention relates to a new and improved 
safety apparatus having a seat belt which restrains 
movement of an occupant of a vehicle. 
A known safety apparatus in which a seat belt re 

strains movement of an occupant of a vehicle is dis 
closed in U.S. Pat. No. 4,159,848. The safety apparatus 
disclosed in this patent includes a carriage which is 
movable along a linear track attached to the roof of the 
vehicle. A locking pawl is disposed on the carriage and 
is engageable with teeth on the track. An inertia mass is 
mounted adjacent to one end of the track. Upon the 
occurrence of a predetermined vehicle deceleration, the 
inertia mass is moved to actuate the locking pawl to 
prevent movement of the carriage along the track. 
A safety apparatus in which a belt restrains move 

ment of an occupant of a vehicle is also disclosed in U.S. 
Pat. No. 3,439,932. This safety apparatus includes a 
counterweight which is disposed in an upright tube on 
the back of a seat of the vehicle. The counterweight is 
connected to one end of the belt and is effective to 
tension the belt. An inertia member mounted on the 
back of the seat is operable to actuate a clamp assembly 
to grip the belt when the deceleration of the vehicle 
exceeds a predetermined deceleration. 

SUMMARY OF THE INVENTION 

The present invention relates to a safety apparatus in 
which a seatbelt restrains movement of an occupant of 
a vehicle. The safety apparatus includes a retractor 
assembly which is operable to take up the seatbelt and 
to pay out the seat belt. A clamp assembly is operable 
from a disengaged condition to an engaged condition to 
grip the seat belt and prevent withdrawal of the belt 
from the retractor assembly. A solenoid assembly oper 
ates the clamp assembly between the disengaged and 
engaged conditions. Although the clamp assembly and 
retractor assembly could be mounted at many different 
locations within the vehicle, it is preferred to mount the 
clamp assembly and retractor assembly on a structural 
portion of the back of a vehicle seat. 
The retractor assembly may include a mass which is 

connected with the belt to tension the belt. When the 
belt is withdrawn from the retractor assembly, the mass 
is moved upward. In one embodiment of the invention, 
a sensor is mounted on the mass. The sensor effects 
operation of a retainer assembly to prevent upward 
movement of the mass when the deceleration of the 
vehicle exceeds a predetermined deceleration. 
BRIEF DESCRIPTION OF THE DRAWINGS 
The foregoing and other features of the present in 

vention will become apparent to one skilled in the art to 
which the present invention relates upon consideration 
of the following description of the invention with refer 
ence to the accompanying drawings, wherein: 
FIG. 1 is a partially broken away elevational view of 

a vehicle safety apparatus constructed in accordance 
with the present invention; 
FIG.2 is an enlarged fragmentary sectional view of a 

portion of the vehicle safety apparatus of FIG. 1; 
FIG.3 is a view taken generally along the line 3-3 of 

FIG. 2; 

2 
FIG. 4 is an enlarged fragmentary sectional view of a 

portion of the vehicle safety apparatus of FIG. 1; and 
FIG. 5 is a partially broken away elevational view, 

generally similar to FIG. 1, of a second embodiment of 
5 the vehicle safety apparatus of the present invention. 
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DESCRIPTION OF SPECIFIC PREFERRED 
EMBODIMENT OF THE INVENTION 

General Description 
Although a vehicle safety apparatus 10 (FIG. 1) con 

structed in accordance with the present invention may 
be mounted at many different locations within a vehicle, 
the apparatus is illustrated in FIG. 1 on a seat 12 of the 
vehicle. The vehicle safety apparatus 10 includes a lap 
belt 14 and a shoulder belt 16 which are connected to a 
tongue 18. The tongue 18 is insertable into a buckle (not 
shown) to secure end portions of the lap belt 14 and 
shoulder belt 16 against movement relative to an occu 
pant of the vehicle seat 12. 
A retractor assembly 22 is disposed on a back 24 of 

the vehicle seat 12 and may either be outside the fabric 
or other exterior covering of the seat back 24 or hidden 
within the seatback. The retractor assembly 22 pays out 
a portion of the shoulder belt 16 when an occupant in 
the vehicle seat leans forward. The retractor assembly 
22 takes up a portion of the shoulder belt 16 when the 
occupant moves back against the seat back 24. The 
retractor assembly 22 is effective to maintain tension in 
the shoulder belt 16 during movement of the occupant 
relative to the vehicle seat 12. 
A clamp assembly 28 is also mounted on the back 24 

of the vehicle seat 12. The clamp assembly 28 is opera 
ble to grip the shoulder belt 16 at a location between the 
tongue 18 and retractor assembly 22. When the clamp 
assembly 28 grips the shoulder belt 16, the shoulder belt 
cannot be paid out. 

In the embodiment of the invention illustrated in 
FIG. 1, the retractor assembly 22 and clamp assembly 
28 are mounted on the back 24 of the vehicle seat 12. 
However, it is contemplated that the retractor assembly 
22 and clamp assembly 28 could be mounted at other 
locations in a vehicle. For example, the clamp assembly 
22 and retractor assembly 28 could be mounted on the 
B-pillar of a vehicle. 

Retractor Assembly 
The retractor assembly 22 includes a carriage 32 

which is movable along a track 34 within the back 24 of 
the vehicle seat 12. In the illustrated embodiment of the 
invention, the track 34 has a longitudinal central axis 
that slopes at an acute angle relative to a vertical axis. 
The angle at which the track 34 slopes relative to the 
vertical axis will vary with adjustment of the seat back 
24. 
A pulley 38 is mounted on the carriage 32 and en 

gages a variable length loop 40 in the shoulder belt 16. 
The variable length loop 40 includes a first linear por 
tion 42 and a second linear portion 44 which are inter 
connected by an arcuate portion 46. 
An upper end of the first linear portion 42 of the loop 

40 is secured to a D-ring 48. The arcuate portion 46 of 
the loop 40 is engaged by the pulley 38 on the carriage 
32. The weight of the carriage 32 functions as a mass 
which pulls the arcuate portion 46 of the loop 40 down 
ward to tension the shoulder belt 16. 
A plurality of rollers 50 are provided on the carriage 

32 to facilitate movement of the carriage along the track 
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34. The carriage 32 has a rectangular configuration, and 
there are eight rollers 50 connected with the carriage 
32. Thus, there is a roller 50 at each of the corner por 
tions of the generally rectangular carriage 32 (FIGS. 2 
and 3). 
A sensor assembly 54 (FIG. 2) is mounted on the 

carriage 32 and is operable to actuate a retainer assem 
bly 56 to prevent upward movement of the carriage 32 
and withdrawal of the shoulder belt 16 from the retrac 
tor assembly 22. The sensor assembly 54 includes a 
spherical inertia mass 60 which is supported in a gener 
ally hemispherical recess in a support member 62 con 
nected with the carriage 32. When the vehicle experi 
ences a deceleration which is greater than a predeter 
mined deceleration, the mass 60 moves relative to the 
support member 62. 
An actuator lever 66 has a pivot mounting 68 which 

supports the actuator lever for pivotal movement rela 
tive to the carriage 32. A curved end portion 72 on the 
actuator lever 66 engages the mass 60. An opposite end 
portion 74 of the actuator lever 66 engages a pawl 76 of 
the retainer assembly 56. The pawl 76 is supported for 
pivotal movement on the carriage 32. The pawl 76 has 
portions which are received in openings (not shown) in 
the carriage 32 and which move in the openings when 
the pawl is pivoted. 

In addition to the pawl 76, the retainer assembly 56 
includes a linear array of stationary retainer teeth 82. 
When the retainer pawl 76 is pivoted in a counterclock 
wise direction (as viewed in FIG. 2) by the actuator 
lever 66, the pawl 76 moves toward the retainer teeth 
82. A slight upward movement of the carriage 32 then 
causes the pawl 76 to move into abutting engagement 
with a lower side surface of one of the retainer teeth 82 
to block further upward movement of the carriage 32. 
Blocking upward movement of the carriage 32 prevents 
withdrawal of the shoulder belt 16 from the retractor 
assembly 22. 
The track 34 has a generally rectangular cross sec 

tional configuration (FIG. 3). The rollers 50 engage 
opposite side walls 86 and 88 of the track 34. The re 
tainer teeth 82 are formed in the left (as viewed in FIG. 
3) side wall 86 of the track 34 and are disposed between 
the rollers 50 which engage the side wall 86 of the track. 
There is adequate clearance between the teeth 82, the 
rollers 50, and the carriage 32 to enable the carriage to 
move up and down along the track 34 without interfer 
ence when the retainer pawl 76 is in the retracted posi 
tion shown in FIG. 2. 
As illustrated in the drawings, the sensor assembly 54 

may pivot the pawl upon adjustment of the seat back 
from the position illustrated. However, known struc 
ture could be provided to avoid such pivotal motion. 

Clamp Assembly 
The clamp assembly 28 is operable to grip a portion 

of the shoulder belt 16 disposed between the carriage 32 
and the tongue 18 (FIG. 1) to prevent withdrawal of the 
shoulder belt 16 from the retractor assembly 22. The 
clamp assembly 28 includes a base 96 (FIG. 4) which is 
fixedly secured to the upper end portion of the track 34 
adjacent to the upper end of the seat back 24. Specifi 
cally, the base 96 is fixedly secured to the side wall 86 of 
the track 34. 
The base 96 has a pair of flat rectangular cam surfaces 

100 and 102. The cam surfaces 100 and 102 cooperate to 
define a generally V-shaped opening 104through which 
the shoulder belt 16 extends. A pair of wedge-shaped 
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4. 
clamp members 108 and 110 are disposed in engagement 
with and are slidable relative to the cam surfaces 100 
and 102. The clamp members 108 and 110 have serrated 
clamp surfaces 112 and 114. The clamp surfaces 112 and 
114 are spaced a relatively small distance from opposite 
side surfaces 116 and 118 of the shoulder belt 16 when 
the clamp assembly 28 is in the disengaged condition 
shown in FIG. 4. 
An actuator ring 122 extends around the shoulder 

belt 16 and abuts against the lower (as viewed in FIG. 4) 
ends of the clamp members 108 and 110. An actuator 
lever 124 is fixedly connected with the actuator ring 
122. The actuator lever 124 is pivotally supported at 126 
for movement relative to the base 96 of the clamp as 
sembly 28. 
A solenoid assembly 132 is operable to pivot the 

actuator lever 124 in a clockwise direction relative to 
the base 96 of the clamp assembly 28. The solenoid 
assembly 132 includes a cylindrical core 134 which is 
partially enclosed by a coil 136. Upon energization of 
the coil 136, the core 134 is extended, in a known man 
ner, to pivot the actuator lever 124 upward (as viewed 
in FIG. 4). 
When the actuator lever 124 is pivoted upward (as 

viewed in FIG. 4) relative to the base 96, the actuator 
ring 122 presses the clamp members 108 and 110 up 
ward (as viewed in FIG. 4). This causes the serrated 
surfaces 112 and 114 on the clamp members 108 and 110 
to move into engagement with the side surfaces 116 and 
118 of the shoulder belt 16. The clamp members 108 and 
110 cooperate with the cam surfaces 100 and 102 to grip 
the shoulder belt 16 firmly and hold it against with 
drawal from the retractor assembly 22 (FIG. 1). 
A control assembly 142 (FIG. 1) is connected with 

the solenoid assembly 132 by leads 144 and 146. The 
control assembly 142 includes a sensor which senses 
when the vehicle deceleration is greater than a prede 
termined deceleration. When the control assembly 142 
senses that the vehicle deceleration is greater than a 
predetermined deceleration, the control assembly 142 
completes an electrical circuit through leads 144 and 
146 to effect energization of the coil 136 (FIG. 4) in the 
solenoid assembly 132. 
The control assembly 142 could be mounted at any 

desired location within the vehicle. For example, the 
control assembly 142 may be mounted on the back 24 of 
the seat 12. However, it is preferred to mount the con 
trol assembly 142 at a location in the vehicle remote 
from the seat 12. For example, the control assembly 142 
may be mounted on the fire wall of the vehicle. 
The control assembly 142 contains a sensor which 

responds to vehicle deceleration. When the vehicle 
experiences a deceleration which is greater than a pre 
determined deceleration, the sensor in the control as 
sembly 142 actuates a switch to effect energization of 
the solenoid assembly 132. The sensor in the control 
assembly 142 responds to the same rate of vehicle decel 
eration as the sensor assembly 54 in the retractor assem 
bly 22. However, if desired, the sensor in the control 
assembly 142 may respond to either a somewhat greater 
or somewhat smaller rate of vehicle deceleration. The 
sensor in the control assembly 142 may have the same 
construction as disclosed in U.S. Pat. Nos. 5,036,304 or 
5,066,837. 

Operation 
When the shoulder belt 16 is in a nonuse or stowed 

position shown in FIG. 1, the carriage 32 is in its lower 
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most position relative to the track 34. At this time, a 
relatively long portion of the shoulder belt 16 is stored 
in the track 34. 
When an occupant enters the seat 12, the tongue 18 is 

manually moved toward and inserted into a buckle (not 
shown). As the tongue 18 is moved toward the buckle, 
the shoulder belt 16 is withdrawn from the retractor 
assembly 22. As this occurs, the length of the loop 40 is 
reduced and the carriage 32 moves upward along the 
track 34. The weight of the carriage 32 on the arcuate 
portion 46 of the loop 40 maintains tension in the shoul 
der belt 16. As the occupant moves forward and back 
ward relative to the seat 12, the length of the loop 40 
varies and the carriage 32 moves up and down along the 
track 34. 

In the event of vehicle deceleration above a predeter 
mined amount, the pawl 76 locks against teeth 82 to 
prevent withdrawal of the shoulder belt 16. Also, the 
clamp 28 is actuated to prevent withdrawal of the 
shoulder belt. 

Second Embodiment 
The embodiment of the invention illustrated in FIG. 

5 has the same general construction and mode of opera 
tion as the embodiment of the invention shown in FIGS. 
1-4. However, in the embodiment of the invention illus 
trated in FIG. 5, the sensor assembly 54 and the retainer 
assembly 56 have been omitted. Thus, in the embodi 
ment of the invention illustrated in FIG. 5, a retractor 
assembly 210 functions only to tension the shoulder belt 
16 and does not prevent paying out of the shoulder belt. 

In the embodiment of the invention shown in FIG. 5, 
the retractor assembly 210 includes a carriage 200that is 
connected with the shoulder belt 16. The carriage 200 
has rollers 202 which are movable along a track 204 
formed in the back 24 of a vehicle seat 12. The carriage 
200 differs from the carriage 32 in the embodiment of 
the invention shown in FIGS. 1-4, in that the carriage 
200 does not have a sensor assembly, corresponding to 
the sensor assembly 54 of FIG. 1, to detect when the 
vehicle deceleration exceeds a predetermined decelera 
tion. 
A clamp assembly 208 having the same construction 

and mode of operation as the clamp assembly 28, is 
provided to grip the shoulder belt 16. When a control 
assembly 214 detects a rate of vehicle deceleration 
which is greater than a predetermined rate, a solenoid 
assembly 218 is energized to operate the clamp assem 
bly 208 to grip the shoulder belt 16. 
Although the clamp assembly 208 and solenoid as 

sembly 218 have been disclosed herein as being used in 
conjunction with a retractor assembly 210 having the 
carriage 200, it is contemplated that the clamp assembly 
and solenoid assembly could be used in conjunction 
with a different type of retractor assembly. 
From the above description of the invention, those 

skilled in the art will perceive improvements, changes 
and modifications. For example, the clamp assembly 28 
and solenoid assembly 132 may be used with retractor 
assemblies other than the retractor assembly 22. In addi 
tion, while the lap belt 14 and shoulder belt 16 are illus 
trated as separate belts secured to a common tongue 18, 
they could be merely separate portions of a single belt 
on which the tongue is mounted for sliding movement. 
Such improvements, changes and modifications within 
the skill of the art are intended to be covered by the 
appended claims. 
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6 
Having described the invention, the following is 

claimed: 
1. A safety apparatus in which a belt restrains move 

ment of an occupant of a vehicle, said safety apparatus 
comprising: 

retractor means for taking up and paying out a por 
tion of the belt, said retractor means including a 
mass which is connected with the belt to tension 
the belt, said mass being movable relative to the 
vehicle during taking up and paying out of the belt 
by said retractor means; 

a retainer element which is movable with said mass 
relative to the vehicle, said retainer element being 
movable relative to said mass between a disen 
gaged position in which said retainer element is 
ineffective to retain said mass against movement 
and an engaged position in which said retainer 
element is effective to retain said mass against 
movement; and 

sensor means for detecting a rate of vehicle decelera 
tion greater than a predetermined rate and for mov 
ing said retainer element relative to said mass from 
the disengaged condition to the engaged condition 
in response to detection of a vehicle deceleration 
greater than the predetermined deceleration, said 
sensor means being connected with said mass for 
movement with said mass relative to the vehicle. 

2. An apparatus as set forth in claim 1 further includ 
ing clamp means operable between a disengaged condi 
tion for allowing the belt to be withdrawn from said 
retractor means and an engaged condition for gripping 
a portion of the belt to prevent withdrawal of the belt 
from said retractor means. 

3. An apparatus as set forth in claim 2 further includ 
ing solenoid means for operating said clamp means from 
the disengaged condition to the engaged condition. 

4. An apparatus as set forth in claim 1 further includ 
ingelongated guide means disposed in a back of a seat of 
the vehicle and having a longitudinal central axis dis 
posed at an acute angle to a vertical plane for guiding 
movement of said mass relative to the back of the seat of 
the vehicle during taking up and paying out of the belt 
by said retractor means. 

5. An apparatus as set forth in claim 4 further includ 
ing clamp means mounted on the back of the seat of the 
vehicle adjacent to an upper end portion of said guide 
means for gripping a portion of the belt to prevent 
withdrawal of the belt from said retractor means. 

6. An apparatus as set forth in claim 5 further includ 
ing second sensor means for detecting a vehicle deceler 
ation greater than a predetermined deceleration and for 
effecting operation of said clamp means to grip a por 
tion of the belt in response to said second sensor means 
detecting a vehicle deceleration greater than a predeter 
mined deceleration. 

7. An apparatus as set forth in claim 4 further includ 
ing roller means connected with said mass and disposed 
in engagement with said guide means for facilitating 
movement of said mass relative to said guide means. 

8. A safety apparatus in which a belt restrains move 
ment of an occupant of a vehicle, said safety apparatus 
comprising: 

retractor means for taking up and paying out a por 
tion of the belt; 

clamp means operable between a disengaged condi 
tion for allowing the belt to be withdrawn from 
said retractor means and an engaged condition for 
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gripping a portion of the belt to prevent with 
drawal of the belt from said retractor means; and 

solenoid means for operating said clamp means from 
the disengaged condition to the engaged condition; 

wherein a variable length loop is formed in said belt, 
said loop having an upper end portion, a first vari 
able length portion extending downward from said 
upper end portion, a second variable length portion 
extending upward, and a connectorportion extend 
ing between said first and second variable length 
portions, said retractor means including a mass 
which is connected with said connector portion of 
said loop and is urged downward under the influ 
ence of gravity to tension said first and second 
variable length portions of said loop, said mass is 
movable upward during shortening of the first and 
second variable length portions of said loop to 
effect a paying out of a portion of the belt from said 
retractor means, said mass being movable down 
ward during lengthening of the first and second 
variable length portions of said loop to effect a 
taking up of a portion of the belt by said retractor 
means, and wherein said retractor means further 
comprises means for preventing upward movement 
of said mass thereby to prevent paying out of a 
portion of the belt from said retractor means. 

9. A safety apparatus in which a belt restrains move 
ment of all occupant of a vehicle, said safety apparatus 
comprising: 

retractor means for taking up and paying out a por 
tion of the belt; 

clamp means operable between a disengaged condi 
tion for allowing the belt to be withdrawn from 
said retractor means and an engaged condition for 
gripping a portion of the belt to prevent with 
drawal of the belt from said retractor means; and 

solenoid means for operating said clamp means from 
the disengaged condition to the engaged condition; 

wherein said retractor means includes a mass which is 
connected with the belt and is urged downward 
under the influence of gravity to tension the belt, 
guide means for guiding movement of said mass 
during the paying out and taking up of the belt by 
said retractor means, and retainer means for retain 
ing said mass against movement relative to said 
guide means, said retainer means including a series 
of first retainer elements connected with said guide 
means and a second retainer element connected 
with said mass for movement therewith relative to 
said guide means, said second retainer element 
being movable relative to said mass to engage at 
least one of said first retainer elements to retain said 
mass against movement relative to said guide 
C2S. 

10. An apparatus as set forth in claim 9 further includ 
ing sensor means mounted on said mass for detecting a 
vehicle deceleration greater than a predetermined de 
celeration, said sensor means including means for mov 
ing said second retainer element relative to said mass to 
position said second retainer element for engagement 
with at least one of said first retainer elements in re 
sponse to said sensor means detecting a vehicle deceler 
ation greater than the predetermined deceleration. 

11. A safety apparatus in which a belt restrains move 
ment of an occupant of a vehicle, said safety apparatus 
comprising: 

retractor means for taking up and paying out a por 
tion of the belt; 
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8 
clamp means operable between a disengaged condi 

tion for allowing the belt to be withdrawn from 
said retractor means and an engaged condition for 
gripping a portion of the belt to prevent with 
drawal of the belt from said retractor means; and 

solenoid means for operating said clamp means from 
the disengaged condition to the engaged condition; 

wherein said retractor means, clamp means and sole 
noid means are disposed on a back of a seat of the 
vehicle, said retractor means including first sensor 
means for detecting a vehicle deceleration greater 
than a first predetermined deceleration and for 
effecting operation of said retractor means to a 
condition retarding withdrawal of the belt from 
said retractor means upon detecting of a vehicle 
deceleration greater than the first predetermined 
deceleration, and second sensor means for detect 
ing a vehicle deceleration greater than a second 
predetermined deceleration and for effecting oper 
ation of said solenoid means to operate said clamp 
means from the disengaged condition to the en 
gaged condition in response to said second sensor 
means sensing a vehicle deceleration greater than 
the second predetermined deceleration. 

12. An apparatus as set forth in claim 11 wherein said 
first sensor means is disposed on the back of the seat of 
the vehicle and said second sensor means is disposed on 
a portion of the vehicle remote from the back of the seat 
of the vehicle. 

13. An apparatus as set forth in claim 12 wherein said 
first predetermined deceleration and said second prede 
termined deceleration are the same deceleration. 

14. An apparatus as set forth in claim 11 wherein said 
retractor means includes a mass which is connected 
with the belt to tension the belt, said mass being mov 
able upward relative to the back of the vehicle seat by 
the belt during withdrawal of the belt from said retrac 
tor means, said mass being movable downward relative 
to the back of the vehicle seat during taking up of the 
belt by said retractor means, said first sensor means 
being disposed on said mass for movement therewith 
relative to the back of the vehicle seat. 

15. An apparatus as set forth in claim 14 further in 
cluding a retainer element disposed on said mass for 
movement therewith relative to the back of the vehicle 
seat, said retainer element being movable relative to said 
mass between a disengaged position in which said re 
tainer element is ineffective to retain said mass against 
movement relative to the back of the vehicle seat to an 
engaged position in which said retainer element is effec 
tive to retain said mass against upward movement rela 
tive to the back of the vehicle seat, said first sensor 
means being operable to effect movement of said re 
tainer element from the first position to the second 
position in response to said first sensor means detecting 
a vehicle deceleration greater than the first predeter 
mined deceleration. 

16. An apparatus as set forth in claim 11 wherein said 
retractor means includes a guide track disposed on the 
back of the vehicle seat, said guide track having alongi 
tudinal central axis which is disposed at an acute angle 
to a vertical axis, said retractor means including a mass 
which is connected with the belt and is movable up 
ward along said guide track during withdrawal of the 
belt from said retractor means, said mass being movable 
downward along said guide track during taking up of 
the belt by said retractor means. 
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17. An apparatus as set forth in claim 16 further in 
cluding retainer means for retaining said mass against 
upward movement relative to said guide track, said 
retainer means including a series of first retainer ele 
ments disposed along said guide track and a second 
retainer element connected with said mass for move 
ment therewith relative to said guide track, said first 
sensor means being operable to effect movement of said 
second retainer element into engagement with at least 
one of said first retainer elements in response to said first 
sensor means detecting a vehicle deceleration greater 
than the first predetermined deceleration. 

18. A safety apparatus in which a belt restrains move 
ment of an occupant of a vehicle, said safety apparatus 
comprising: 

retractor means for taking up and paying out a por 
tion of the belt; 

clamp means operable between a disengaged condi 
tion for allowing the belt to be withdrawn from 
said retractor means and an engaged condition for 
gripping a portion of the belt to prevent with 
drawal of the belt from said retractor means; and 

solenoid means for operating said clamp means from 
the disengaged condition to the engaged condition; 

said clamp means including a base and two clamp 
members, said base having a pair of cam surfaces 
which define a generally V-shaped opening, each 
of said clamp members being wedge-shaped and 
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10 
being slidably engaged against a respective one of 
said cam surfaces, the belt extending between said 
clamp members and through said V-shaped open 
ing, said solenoid means moving each of said clamp 
members along said respective cam surface for 
camming each of said clamp members inwardly to 
engage and grip the belt. 

19. A safety apparatus as set forth in claim 18, 
wherein said solenoid means includes an actuator mem 
ber engaging each of said clamp members. 

20. A safety apparatus as set forth in claim 19, 
wherein said actuator member is a lever pivotably 
mounted relative to said base. 

21. A safety apparatus as set forth in claim 20, 
wherein said lever includes a ring extending around the 
belt and engaging each of said clamp members. 

22. A safety apparatus as set forth in claim 20, 
wherein said retractor means, said clamp means and said 
solenoid means are disposed on a back of a seat of the 
vehicle, said lever engages a lower end of each of said 
clamp members, upon activation of said solenoid means 
said lever pivots toward an upper end of the back of the 
seat of the vehicle and moves said clamp members along 
said cam surfaces toward the upper end. 

23. A safety apparatus as set forth in claim 18, 
wherein each of said clamp members has a serrated 
surface adjacent to the belt for engaging the belt. 

k . . k is 


